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AHHOTAUMA: B cratpe paccmMotpeHbr Bormpocbl! ocoOeHHocTeli cimocoO0B BCKpbITHA 
IIPOAYKTHBHBIX TOPH30HTOB TIpH OypeHuuH TeoTexHOJOrM4ecKHX CKBaxKHH. PeKoMeHyyIOTCA 
YUHTHIBATh CIeqyIouwMe OCOOeHHOCTH Mpolecca: Pu3HKO-TeXHH4eCKHe XapakKTepHCTHKH TOPHBIX 
Topo HW Kak cCJleqCTBHe 9TOTO, MexaHu3M UX pa3pymeHna. IIpuBogutca KpaTKHit o630p 
IIPOMBIBOYHBIX %KUAKOCTeH, TaKKe PaCCMOTPeHbI HX TeXHOOrM4ecKHe OCOOeCHHOCTH, MeTOAMKAa 
IipeqoTBpalleHuaA TWorsowjenua OyppactBopa B 3a00dxX CKBaxKHH PyOBMelaloOl{MMH Topoyamn, 
BOIpocbl (uIbTpalMu MpoOAyKTHBHOTO YTopH30HTa. ABTOPbI OTMe4alOT HeOOXOAMMOCTB 
KOMIJIeKCHOTO TOXofa K aHHOM cCHTyallMu OBbIMeHHA KayecTBa TexHOOrHH OypeHuaA: 
YUHTEIBATh TpeOoBaHHA reoworMyeckol ciy2%KObI TO KaYeCTBCHHbIM XapaKTePHCTHKaM KePHOBBIX 
mpoO, HalipaBsIAeMbIxX B XHMJIaOOpaTOPHU JIA OlIpeseeHUA CONepxXKAHUA MOMe3HbIX KOMIIOHCHTOB, 
MCIOJIb3YEMBIX IPH MOACueTe 3allacOB MHHEepasIbHOroO CbIPbA, Ha OCHOBE HX JJOCTOBeEpHOCTH. 
KunogeBble CJ1I0Ba: IIpOAYKTMBHbI TOpu30HT, OypeHuve, TreoTexXHOsIOrM4ecKHe CKBaxKHHBI, 
IIPOMBIBOUHAA X%KUAKOCTb, MpH3ad00iHad 30Ha, PUJILTPalMOHHbIe CBOMCTBAa, TIMHUCTbIM pacTBop, 
TrugpoctaTucTuyeckoe aBlieHHe, asypvpoBaHHbili pacTBOp, OeHTOHHT, MOHTMOPHJIJIOHHT, 
Oypkomusekc CCK-76, kKpHoreHHad oOpaboTKa, MHHepasIM30BaHHad 30Ha, a3HMYTaJIbHbIi 
3CHHTHEIe yIIbl, KepPHOBaA poOa, Ipolecc ompoOoBaHHA, py {Had BKpallJICHHOCTS, WTOKBepK, WIaM, 
BbIXO KepHa, OOpadoTKa pod, »HaBecka» MpoObl, pa3sBeqouHbIe Mpodusia, MOCTOBepHOCTh 
ompoOoBaHHa. 


BslOop palMoHabHoro cocoa BCKPbITHA MPpOAYKTHBHBIX TOPH30HTOB ABIIACTCA OTHOM 13 
BaKHeHMUX HM COKHeMMMX MpoOseM COBpeMeHHOM MeTOAMKH OypeHuaA reoTexHOIOrH4ecKHXx 
CKBaxKHH. KayecTBO BCKPbITHA IIpOAYKTHBHOrO TOPH30HTa 3aBHCHT B OCHOBHOM OT crllocoba 
OypeHHaA, THIIa MU CBOMCTB IIpOMBIBOUHOM X%KUAKOCTH, IpHMeHAeMOM IPH BCKPbITHU MposyKTHBHOM 
Tom (OypeHun). 
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V3 MHOroeTHeroO OMbITa H3BeCTHO, 4TO TpHMeHeHHe pH OypoBbIx padoTtax To %*e 
TIIPOMBIBOYUHOH KHAKOCTH, 4TO HM MPH MpoOxoyKe epeKpbIBalOWMX MOpoO cCKa3blBaeTcCA Ha 
eCTeCTBeHHOM MpoHuaeMocTH mpu3ad0iHOM 30HbI UWposyKTHBHOrO Topu30HTa. IlosTomy, B 
TlocuIeqHHe TOMbI yHeswAeTcaA OoMbUIoe BHHMaHNe pa3spaboTKe 9ddeKTHBHBIX CiMOcOoOOB OCBOeHHA 
TreOTeXHOJOFMYeCKHX CKBAKHH [1]. 

PaccMoTpHM TpasMUMOHHbIe cmocoObl BCKPbITHA MpOAYKTHBHOTO TOPpH30HTAa, KOTOpBIe 
XapaKTepH3yIOTCA JBYMA OCHOBHBIMH (bakTOpaMH: pa3pylieHHeM TopHON MoOpozb HW yAaseHHueM 
IIpOAyKTOB pa3pyuieHua. HanOosee WIMpoKO HCHONb3yeMbIM clocoO BCKpbITHA (OypeHHA) ABIIACTCA 
BpalllaTeIbHBIM cimocoO6 c MpomMbIBKOH. B KkayecTBe TIpOMbIBOUHOM  %KUAKOCTH HCTIOJIb3yIOT 
pa3yIM4Hble pacTBOpbl, UpH4éM JTVYYWIMM HW3 HHX CYMTAeTCA TOT, KOTOPbIM He CHWKAeT 
IIpOHHWaeMocTH pH3a00MHOM 30HbI WIM MMHMMasIbHO MCKaxKaeT (VJIbTpallMOHHbIe CBOMCTBA 
IIPOAYKTHBHOO FOpH30HTAa HU He TpeOyeT AIMTeIbHbIX H CIOXKHBIX padoT MO ero OCBOeHHIO. 

OTIMUMTeEIBHBIMH = OCOCeCHHOCTAMM JIMHHCTBIX paCTBOPOB ABJIAIOTCA CIIOCOOHOCTB 
3aryCTeBaTb B TOKOe HM pasKWKATbCA ake Ip MepeMeliMBaHHH, OOpa3s0BbIBaTb Ha IIpOHHaeMoi 
TIOBepXHOCTH MasIOMpoHHuaemyr1o (WJIbTpallMOHHy!O TJIMHHCTYIO KOpKy, YJepxKHBaTb BO 
B3BCHICHHOM COCTOAHHM YaCcTHIbI BLIOypeHHOM MOpoObI, a TaK2Ke BOCIIPHHMYMBOCTE K [eiCTBHIO 
XHMM4ecKHX peareHToB. JlocTyMHOcTb, HeOObUIad CTOMMOCTb HCXOJHbIX MaTepHasoB Cea Ux 
WIMpOKO IIpHMeHAeMBIMH Ip OypeHnn [2]. 

HeyoctaTKoM IIpMMeHeHHA YJIMHMCTBIX PpaCTBOPOB ABJIAeTCA CHWKeCHHe IpOHHWaeMocTu 
IipH3a00oHwHOH 30HbI 10 TIpH4uHHe MexaHW4ecKOM 3aKyMOpKH MOp TIMHUCTBIMH YaCcTHWaMH U 
IIPOHHKHOBeHUA (HJIbTpatTa pacTBOPOB B IacT, YTO MPHBOAMT K KOJIbMATAaIHH, WU B pesyIbTaTe 
pe3KO CHW KaeTCA IIpOH3BOQMTEJIbHOCTh CKB@XKHHBI, YTO BEET K HepallMOHaIbHOH pallMOHaIbHol 
ee mpoxogku. TIlostomy, HemocpeycTBeHHO ocile OypeHHa, HeOoOxO,HMO IpoH3BOMTb 
pa3srIMHH3al{Ht0 HW HE OCTABJIATb CKB@XKHHY, 3allOJIHCHHY!O PIMHUCTBIM PpacTBOpOM. 

Manormmuucrbie pacrBopsr mioTrHocth1o 1,04-1,07r/cm?, pekoMeHyyeTca MIpuMeHATh WIA 
BCKPbITHA HCYCTOMYMBEIX TOpOd, Kora WacTOBbIM Hallop BOJOHOCHBIX TOPH30HTOB He 
IipeBbliaer THApocraTMyeckoro MaBJIeHHA MpecHow Boge. JIA NOMyIeHHA MaJIOrIMHMCTEIX 
PACTBOPOB MCIIONb3YIOTCA BLICOKOKAYeECTBCHHbIC OCHTOHUTOBBIC PIMHbI, OOCCIeUHB aIOLIMe HU3KY1O 
IIIOTHOCTh pacTBOpa HM BbICOKOMOJICKYJIAPHbIC OpraHH4ueckHe XMMMUYECKHE peareHTbI-MOHH3UTeJIN 
BoyootTgauH (YIL{P, KMI). I[pumMenenue sTHx pacTBOpoB 3Ha4HTeIbHO YMeHbLUaeT CTeIMeCHb 
KOJIbMaTalHU MpOAYKTHBHOrO rOpH30HTa. 

HopMasIbHbIe TIMHMCTbIe pacTBopBI MmIOTHOCTHIO 1,08-1,45 r/cm?, MoxHO IIpHMeHATE B 
oOpadoTaHHOM Hu HeoOpaboTaHHOM Bue. HeoOpadoTaHHble PIMHUCTbIC pacTBOpbl IpHMeHAIOTCA 
IIpH BCKPbITHM HerstyOOKHX TOPH3OHTOB, KOr Aa UCHONL3IOBAaHHe JIA TOM WeH TeEXHHYCCKOM BOIbI 
HeBO3MOXKHO 13-34 OOBaJIOB CTCHOK CKBaKHHbI. Ecam xe HeoOpadoTaHHble pacTBOpbl He 
IIpeqOTBpallaoT Mpouecc oOBarooopa30BaHHA, TO IPH BCKPbITHH BO3HHKaeT HeEOOXOAMMOCTb UX 
XMMHYecKoOli OOpadoTKH. B ka4yecTBe peareHTOB JIA peryMpOBaHHA CBOMCTB HOPMAaJIbHbIX 
TIMHUCTBIX PAaCTBOPOB MO2XKHO Ucrob30BaTb YIP, cynun, KCCb, KML [2-3]. 

OcHOBHBIM IIPCHMYLICCTBOM TEXHHYECKOM BObI JIA BCKPbITHA, ABJIACTCA IIpeOTBpalljeHHe 
3arpA3HCHUA MpOAYKTHBHBIX TOPH30HTOB, CBeEAeCHHe UX KOJIbMaTal|HH JO MHHAMYMa, BO3MO2%KHOCTb 
IIpOBeeCHHA KayeCTBCHHBIX UCIbITAHHM, YTO B KOHCYHOM HTOre IPHBOAMT K MOBbILLICHHIO 
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WOCTOBeEpHOCTH OlIpeyeyeHuA THApoAMHaMMYecKHuX HM Apyrux TapaMeTpoB IMpOyKTHBHBIX 
ropH30HToB. K mpevMyljecTBaM TeXHHYeCKOM BObI KaK IIPOMBIBOUHOM %KUAKOCTH OTHOCATCA eé 
OobINAT MOTBYXKHOCTb, Majladt BA3KOCTb HM HeOONbINAad MIOTHOCTS. 

OTM PakTopsl clOcoOcTBYIOT CHYMKEHMIO TH ApOcTaTH4eckoro WaBsIeHuA Ha 3a00i CKBaXKHHBI 
MH TIpOAYKTHBHBIM TOPH30HT, YMCHBIICHHIO PM {paBJIM4eCKUX COMPpOTHBIICHHM B CHCTeMe J[BHKCHHA 
27KMJIKOCTH,  yJIyaeHvIo §=9ycloBHii §=padoTbl OypoBBIxX HacocoB UW MOBBINICHHIO UX 
IIpOH3BOAMTeIbHOCTH. OCHOBHBIMH YCJIOBHAMH, OMpeeAIOWIMMH BO3MO%KHOCTh HCIOb30BAaHHA 
TCXHH4YeCKOM BOLI B KAYeCTBE IIPOMBIBOUHOM KH AKOCTH, ABJIAFOTCA: 

1) ycroiuupoctb pa30ypuBaeMbIX YTOPHBIX TOpOd, UX BbICOKAaA COIPOTHBJIACMOCTB 
Pa3MBbIBaIOLeMy JjeHCTBHIO MOTOKA IIpOMBIBOUHONM KU AKOCTH; 

2) HasIM4He MOMIHbIX HaCOCOB, MO3BOJIAIOINMX CO3TaBaTb BbICOKHe CKOPOCTH BOCXOsALero 
IlOTOKa BOLI B 3ATPyOHOM IIpocTpaHcTBe; 

3) OecrlepeOoiiHoe CHaOxeHHe BOJOM B CBA3H C OOJIIIHM eé pacxojOM. 

IIpuMeHeHve cxKaTOrO BO3AyxXa IPH BCKPBITHH MpOAYKTHBHOTO TOPH30HTa He MOYO 
IIMpoKoro TpHMeHeHHA 3-34 TEXHOJIOTM4eECKHX OCOOeHHOCTei 9TOTO ciocoba (HeEOOXOAMMOCTB 
pa3ieleHua BOJOHOCHBIX [IacTOB, Tpy4HOcTb OopbObl c BOONpHTOKaMH TIpH OypeHun, 
oOpa30BaHHe CaIbHHKOB U3 TOpoybl Ha OypoBOM cCHapsye, TpyHOCTH BCKPbITHA TeCuaHbIx 
BOJOHACHINICHHBIX IacTOB Ha rryOuny Oostee 10 MX T.2.) 

K mpewMyllecTBaM OTHOCATCA: 

1) yBemmu4eHHe MexaHH4eCKOM CKOpOCcTH; 

2)  YyMeHbIeHHe 3HOCa Hoposopaspywiarolero WHCTpyMeHTa pH mpoxoyKe 
COOTBETCTBYIOWIMX Mopoy m0 OypuMocTH; 

3) BO3MOXKHOCTb Ka4eCTBCHHOrO HCIbITAHHA BOAOHOCHBIX TOPH30HTOB C HH3KHM IJIaCTOBbIM 
HamllopoM; 

4) scdbekTUBHOCTS IIpHMeHeHHA B 30HE MEP3JIbIX H JIerKO pa3MbIBaeMBIX MOpoOd; 

5) oOecneyeHuve HOpMAaJIbHBIX ycCuIOBHi OypeHHaA pH BCKPbITHH TpeLHHOBATBIX UH 
Pa3pyIeCHHBIX MOPpOA, B KOTOPbIX IIpOHCXOAMT KaTacTpoduyeckoe MOroMeHHe MpOMbIBOUHON 
2KUJKOCTH. 

C BBefeHHemM TeHooOpa3yrOlMx BeIeCTB B pacTBOP CHW KaeTCA MOBeEPpXHOCTHOe HaTMKeHHE 
Ha rpaHule AByX cpey UM rlaBHOe YMeCHBbWAaeTCA MWJIOTHOCTb MpOMbIBOYHOrO pacTBopa Ha 40-50%, 
4TO CHWKaeT IIPOTHBOAaBIeHHe PacTBOpa Ha IIPpOAYKTHBHBIM TOPH30HT UM erO KOJbMAaTAaLH1O. ITOT 
%Ke Ipolecc MpoucxoAUT pH HasMuHe B AaIPHPOBAHHOM PaCTBOPe MCJIKHX Ily3bIPbKOB BO3TyXxa, 
4TO IIPHBOAMT K 3aKyMOpKe MOCeHHMM TOPOBbIX KaHaJIOB, T.e. K CO3aHHIO Ha CTeHKax 
CKB@KHHBI Kak ObI BO3YINHOM pyOalliku. 

BeHTOHMTOBBIMH IIMHaMH IIpHHATO Ha3bIBaTb TOHKOJUCHepcHble PIMHbI, COCTOALIMe He MeHee 
gem Ha 60-70% 13 MHHepasIOB Tpylibl MOHTMOPHIIOHUTa, OONaqarollMe BbICOKOM CBA3yIOIIMi 
CMOCOOHOCTEIO, ascCopOuMOHHOM UM KaTasIMTM4YeCKOM aKTMBHOCTBIO. B kayecTBe TpuMeceli B 
OeTOHHTAaX BCTpeyaloTCA CMeIUaHHO-COMHbIe MHHepasibl, PHAPOCMOAa, MOJMbITOPCKHT, WeOMHTEI 
KaOJIMHHT. 

BeHToHHT pecTaBsiaeT coOoi cioxKHbI MMHepasl, cocTaB KOTOpOrO orpeyesetca 
cojlep»KaHHeM B PIMHe MOHTMOpHJIOHUTA, HMerollero (opmysty SiAl4020(OH)xnH20, rye kpemnuit 
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MOET 3aMeLaTbCA pa3syIMYHbIMH KAaTHOHAMH (aJIFOMHHHEM, 2KeJIe30M, LIMHKOM, MarHHeM, KaJibl[HeM, 
HaTpweM u KasIMeM). MonTMOpHIOHHT OOsaqaeT ciOoHMCTOM KpucTaMuecKOH CTpyKTypoi, 
BbICOKOM JMCIIepCHOCTbIO HW APKO BbIPaxKeHHOM CHOCOOHOCTbIO K aycopOlHH OOMeHy KaTHOHOB 
rugpoduspyHocta1. Ero kpuctasimueckad CTpykKTypa (TpexcOMHBIM MakeT) xapakTepu3yeTca 
CIIOCOOHOCTBIO K H3OMOpQHEIM 3aMellleHHAM B OKTaIIpH4ecKoM coe: Al>+ +Mq?+ >Fe?+ >Zn?* 
—L*[4]. 

I[poMexyTKH M@*KY CIOAMM 3JICEMCHTHBIX MaKeCTOB HW Me2KIMAKeTHBIC IPOMeXKYTKH CTPyKTypbl 
MOHTMOPHJUIOHHTa pacCMaTpHBarIOTCA Kak I1JIaCTHHYATbIC MUKPOTIOPEl. 

Ilo ocoOeHHOCTAMH MOpHCTOM CTpyKTypbl MOHTMOPHJUIOHHT OTHOCHTCA K CJIOMCTBIM 
CuJIMKaTaM C paclliMpsrouelica CTpyKTypHOM sYelKON. CreqoBaTeIbHO, BesIMYMHA Me2KIaKeTHOrO 
PacCTOAHHA, MPOMeEXKYTKH Me*KY CIOAMH 3JICMCHTHBIX THaKe€TOB HE MOCTOAHHbI HM MCHAIOTCA B 
3aBHCHMOCTH OT KOJIM4eCTBA H BHAA MorsaljaeMoro BelllecTBa. ITO OOyCOBMBAeT CIOCOOHOCTE 
MOHTMOPHJVIOHUTOBBIX PIMH K HabyxaHHIo. 

Pa3MualoTca Ba BUbI OCHTOHUTOBBIX PIMH — KaJIbIMeBble H HATPHeBBIe, HMCIOLHe COXKHYIO 
CTPyKTypy, IIpH4eM jd OOOUX BUAOB OHA pazIH4Ha. 

THIMIM4HbIe KasIbIeBble OCHTOHUTHI OOaTaIOT OOJIIMMM 3Ha4eHHAMH TOpOBOro MIpocTpaHcTBa 
10 CpaBHeHHIO C HaTpHeBbIMH OOpa3llaMH, TOSTOMY WIA MOCIICQHbIX, XapaKTepHa MeHee 
BbIPaKeHHaA CHOCOOHOCTB K HadyxaHHIO, a caM Iporecc-3ameqieH. MakcuMasibHaad Bulara 
HaOyxXaHHA y CCTCECTBCHHBIX OCTOHHTOB, COMepxKall[Mx MpeHMyUIeCTBeHHO JBYXBaJICHTHbIe HOHBI B 
OOMeCHOM KOMIIJIeKce, BCerga OoubUIe, 4EM y HaTPHeBbIX IIPHPOAHBIX OOpalloB, 4TO XOpomio 
corslacyeTca C JaHHBIMM 110 rHApOPUIIbHOCTH KAaTHOHO3aMeLICHHBIX OCHTOHUTOB. Kpome Toro, ecu 
OeHTOHUTHI cOzepxKaT OOIbIIe JByXBaJIeHTHBIX OOMeHHBIX KaTHOHOB Ca**, Mq?+, oHM HMerIOT 
ajleKBaTHOe KOJIMYECTBO AKTHBHBIX I[CHTPOB Ha IOBEPXHOCTAX YaCTUL, MO KOTOPbIM OCYLIeCCTBIIACTCA 
BOJOpOTHad CBA3b McIepcHow da3bl c AucIepcHow cpeyol. Ecmm xe B cocTaBe OOMeHHBIX 
KaTHOHOB lpeoOsaqaloT OJHOBAJICHTHbIC MeTaJIbI, TaBHbIM OOpa30oM Na — HOHBI, TO y HHX 
IIPOABJIACTCA B MCHBIUe CTeMeHH COPOMMOHHAad AKTHBHOCTb MOBepXHOCTH. 

B cBa3H C 9THM TIpHposHble KasIblUMeBble OCHTOHUTHI ABJIAIOTCA JIVYYLIMMH copOeHTamMu 110 
CpaBHeHH!O HaTpHeBbIMH, HM OTIM4AKOTCA MaJIOM KaTaJIMTHYeCKOM aKTHBHOCTbIO HW TepMH4eCKOM 
yCTOH4MBOCTBIO. 

OcHoBHbIe MHpPOBbIle 3allacbl OCHTOHUTa IpHxoyutca Ha Kutait, okono0 15%- Ha CIA, 7 % - 
Ha Typunto. K auciy apyrux cTrpaH oOsayaromjMx 3allacaMu OeHTOHUTa oTHOcaTca Ipermna, Poccua, 
@Mpanuna, Ungua, Aszepdaityxan, [py3ua u ApMenua. bosbumMHcTBO MecTOpoxK JeHuM BO BCex 
cTpaHax cCOjjepxKaT IWeOUHO3eMeIbHbIe OCHTOHHTEI, B TO BPeMA KaK BbICOKOKa4eCTBCHHBIC 
WesIOUHbIe OeCHTOHHTLI MeIOT OrpaHHueHHoe paciipocrpaHeHue HU COCpeOTOUCHEI B 
MeCTOPOXKCHHAX BYJIKAHOreHHO — OCaOUHOrO HU THAPOTepMasIbHO — MeETACOMATHYECKOLO reosoro — 
IIPOMBILWICHHOLO THITOB. 

Ha tepputopuu Y30exuctaHa reosoramu OOHapy2xKeHBI Oosee 200 mposBseHHit OCHTOHUTOBBIX 
HW OCHTOHUT MOMOOHEIX TIMH, pa3BeMOUHbIe 3allacbl KOTOPBIX TO IpeABapHTeIbHbIM JaHHBbIM, 
COCTABJIAIOT OPHCHTHPOBOYHO Oosee 2 MusIMapyoB TOHH. MaccoBpoe dbopmMupoBaHne PIM HUCTHIX 
oOpa30BaHHif BbICOKOFO KauecTBa IIPOHCXOJMJIO B FOPCKOM, MeJIOBOM H IlasieoreHoBoM TepHoyax. Ha 
CerouqHAMMH eHb U3 HAX B IIPOMBbIIMJICHHOM MacilTabe pa3pabaTbIBaIOTCA TOJIbBKO MeCTOpORKTeCHHA 
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Hapoaxop, A3kamap, KatrakyprauH, Jlaron u Ilopcy. OOdmee kommyuecTBO oObIBaeMBIX U 
TlepepaOaTEIBaeMbIX OCHTOHUTOBBIX TIMH U3 9THX MCCTOPOXKACHHM COCTaBJIAIOT TOKa Bcero 30-40 
TbICAY TOHH B ros. 

B HacTosllee BPeMA MOHTMOPHJIIOHHTOBbIe TIMHbI MCIIOJIb3YIOTCA B OCHOBHOM B KauecTBe 
CBA3yIOINero HM copOupyromjero MaTepvaa. Kak cBa3yIOlMii MaTepHasl OHM IIpHMeHAIOTCA JIA 
IIPHTOTOBJICHHA JIMTEHHBIX (OPM, H3FOTOBIICHHA OKATHIMeiH 43 OOOralleHHbIX %*Kewe3HbIX HW APyrux 
PYA, Ipou3BoOACTBa KepaMu4ecKon U3qeIMH, JOOaBKa MOHTMOPHINIOHUTA MO3BOIIACT TAKXKe CHH3UTb 
cojjepxKaHne xKelle3a B POpHope HU MOBbICHTb ero KayecTBO. 

Bsicokad copOWHOHHad CIOCOOHOCTb CaMOHT-MOpHJUIOHHTOBBIX TJIMH HCTIOb3yeTCA pH 
W3FrOTOBJICHHM KaTaIH3aTOpOB JIA KpeKHHTa HeQTH, WIA OUMCTKH CaxapHbIxX CHPOMOB, MOyYeHuA 
BbICOKOKaYeCTBEHHOM oTorpaduyeckol 2%KeaTHHbl, Ip W3rOTOBJICHHM pa3zIM4HbIX MOIOMWIMX act 
[4]. 

C TOMOLIbIO OCHTOHUTA BbIABJICHA BO3MOXKHOCTh MOJYACHHA HECMOKUBaIOMeroca KapOamn a. 
Vi3zBecTeH OMbIT HCHOUb30BAHHA LWIesIOUHO3CMEJIBHBIX OCHTOHUTOB Ha TeppuTopun Y30eKucTana 
BMeCTe C OpraHH4ecKUMH MW MMHepalIbHbIMH YOOPeHHAMH JIA MOBbILMICHHA MIOAOPOAMA MOUBBI. 

OcHOBHBIMM HeocTaTKaMH OcCHTOHHTa  ABJIAIOTCA MHOTOCTaHMHOCTB (CMeLIeHHe, 
TpaHyJIMpoBaHHe, OMPbICKHBaHHe, Oy IpuBaHHe), OCbINaHHe BEPMHKYJIHTa C IOBeEPpXHOCTH rpaHyJ 
IIpH XpaHeHHu U TpaHcHOpTupoBKe, HH3Kad MIPOUHOCThb rpaHyJI, CKIIOHHOCTS MX paciialy. 

IlomyyenHbie WaHHbre aloT OCHOBaHHe CUYHTaTb OeCHTOHUTOBbIe oOaBKy BeCbMa 
TlepeciieKTHBHOM JIA MOBLILICHHA OUMCTKU 3a00M OT WIaMa MH YJIy4INeHHIO BbIXOa KepHa. 

K  wupumepy, MecTopoxygeHua 3apmMuTaHckoro pyHoro~ paiioHa  CiIOX%KeHEI 
MeTaMOp@u30BaHHbIM OcayOuHbIM (VI-[X kareropuu 10 OypuMocth) u 9pidy3HBHO-MHTpy3HBHbIM 
(IX-XI kaTeropuu m0 OypuMocTH) KomiIeKcamu Topoy. Kosddunyent aOpa3sMBHOcTH ocayOUHbIx 
Topo u3mMeusetca oT 0,4 go 1,9, a spcdy3uBHO-HHTpy3uBHBIx — oT 1,0 go 3,1. Kooddunnent 
WMHaMuYecKOH MpOdHOCTH OcafO4HBIX Topow KomeOmaetca or 3,3 oO 6,6, a 3bdy34BHO- 
WHTpy3HBHbIx — OT 6,2 yo 14,3. BHeapeHue yaek B KapOOHaTHBIe MOpoAbI OOycOBUIIO YacTy!oO 
II€peMexKaeMOCTh MOPO MO TBEPAOCTH, 3HAYHMTEIIbHYIO TPeLIMHOBATOCTh UM KaBepHO3HOCTb. CpeqHaa 
KaTeropua Mopoy 10 OypuMocTyH - oKoIO 9, rryOuHa CKBaxKHH — 0 1200 M. 

TlonoxKUTeIBHbIC Pe3yJIbTATbI OMbITHO-9KCICPHMCHTAIbHbIX PaOOT MO3BOIIMIIM TOJIHOCTbIO 
Tlepeitu Ha pa3Beyqky TryOOKHX TOPH30HTOB MecTOpOxXAeHHM ITOTO paiioHa C MOMOLIbIO YaCTHYHO 
MOJ{@pHH3MpOBaHHbIX KOMIIeKcoB CCK-76 wu 3aToueHHOrO mocie KpHoreHHOM oOpadoTKH 
mopoyopa3pyWiarolero MHCTpyMexta [3]. 

OoOtem OypeHHad CKBaxKHH C MOJCPHH3HPOBaHHbIMHM cCHapsyaMH CO CBeCMHBbIMH 
KepHONPpHeMHHKaMU Ha MeCTOPOXxKAeHHAX 3apmMuTaHcKoH IPO, 3a B NepHod ux AeTabHOrO 
w3yyeHua coctaBusl 275.000 Mmetp. SOTO NO3BONMIO YBeIMYMTbh MpOM3BOMTeIbHOCTh Tpya 
OypoBuKoB Ha 35%, HeCMOTpaA Ha OolIee 4eM JByKpaTHOe yBesIM4eHHe TpyOeMKOcTH padoT 33a 
3HAaYHMTeIbHO BO3pOCcIeH TiyOuHEI cKBaxKHH. Mcnomb30BaHHve KOMIJIeKCa HOBbIX TexHOOrHit 
OypeHuaA TIpHBeO TakxKe K yBeJIM4eHMIO CpeHero polenta BbIxoya KepHa c 60-70 no 90-95%, 
COKpallleHHIO KOJIM4CCTBO CKBaKHH C HeJOCTATOUHbIM BbIXOJOM KepHa I10 pyOBMellaroluM 
mopogam c 35 yo 12% vu coOmroqeHutO TIpoeKTHBIX TpaeKTOpHii CKBaXKHH. 
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IIpuHatad MeTOAMKa TMO3BOIMIa UCKIIOUMTh HeraTHBHOe BO3qeliCTBHe HeH3y4eCHHBIX 
(bakTOpos, a BIIMAHMe KPHOreHHOM OOpaooTKH Ha YJ]{CJIbHbIX PacxO] asIMa30B MO3BOJIMIIA OL|CHHTb C 
JJOCTATOYHO BbICOKOM CTeleHbIO HaylexKHocTu — 0,9. bypeHue ckBaxuH riryOuHOH yo 650-700 m 
IIPOBOAHIIHCb B M3BepxXeHHOM KOMIIJIeKce MOpoy co cpeqHei KaTeropneli 9,4-9,7. Jia Oypenusa 
MCIIOJIb3OBaINCb B OCHOBHOM CHapsyibI CCKS9. 

Pe3yIbTaTbI IpOBeeHHbIX paOoTbI NWoKa3asIM, YTO KpHOTeHHad OOpadoTKa MO3BOIACT 
CYLICCTBCHHO YBeJIMYHTb U3HOCOCTOMKOCTb KOPOHOK, TCM CaMbIM YBCJIMYHTb CpOK UX CILy2KObI, YTO 
MO3BOJIMT CYIeCTBCHHO CHH3UTb BaJIFOTHbIe H3,epyKKM BCero poiecca OypoBbIx paoor. 

BalOpanHasd aBTopaMu TeMaTHKa HCCIeqOBaHui Ha Halll B3rA, He OyeT MOIHOCTbIO packpbITa 
6e3 KOMIMICKCHOrO TOAxXo7a TO pallMOHaIbHOMy peleHHIO aHHOro Id BCero Mporecca 
reouoropa3sBeqOuHbIX padoT Borpoca. To ecTb, paccMaTpHBaTb BOCTpeOoBaHHy!0 lmpoOdsiIemy 
MOBbIMeCHHA IPPeCKTHBHOCTH IIpHMeHeHHA OypoBbIX paOOT B YaCTHOCTH KOJIOHKOBBIX CKB&KHH CO 
B3ATHEM KepHa ClleqyeT B HeMOcpeyCTBeHHOM CBA3H C OCOOCHHOCTAMH TeOOrH4eCcKHX M3bICKaHHi 
Ha OCHOBe MaTepHasloB 0 pe3yIbTaTOM OypeHHA B JaHHOM CJIy4ae HeMaJIOBAKHBIM BOIpoc- 
KaueCTBO, BbIXO], KepHa H WOOpoKavecTBeHHOCTS Lama. 

TpeOoBnaHHa lipeycTaButesel reosorMyeckoi clyxKObI, B YaCTHOCTH TeOOFOB-OJIeCBUKOB K 
Il€pBHYHBIM MaTepHasiaM, B TOM 4uCIe HM KepHy OypOBbIX CKBaxKHH KaK MaTepvasly Ha OCHOBe 
HalipaBJIACMBIX B XHMJIaOOpaTOPHH «HAaBeCOK» TMO3BOJIAIOWIMX [elaTb BbIBOJbI O KaveCcTBeHHOIt 
xapakTepHcTuKe pyHOM TONMM B pa3pe3e pazBeqouHOorO Mpodusa (mpoduneii) Ha OcHOBaHUH 
pe3yIbTaTOB OypeHHA, CBOJATCA B OCHOBHOM K CJI€XYIOULMM 10J100KeHHAM: 

Harpapienua OypoBbIx CKBaKHH (a3HMyTaJIbHble HM 3CHHTHBIC yIJIbl), OCHOBHbIM YCJIOBHeM 
ABJIACTCA YrOI BCTpeun (BxOa) C MHHepalIH30BaHHOM 30HOM, *elaTebHO OmMxKe K 70 rpamycam. 
XOTA Ha MeHOMOpPUpOBLIX MeCTOPOXKTCHHAX IIpakKTHKyeTCA MHHUMAaJIbHBI yros 30.Pa3ymeetca 
BOIMpPOCbI yrula BXOKJCHHA (BCTpeyH) C PyAOBMELMalOlWeH 30HOM 3aBHCHT OT yCIOBHH 3aleraHua 
TOpod B OcaOUHbIX, BYJIKAHOreHHO-OCaO4HBIX HM CTpaTHOpMHbIX MeCTOPOKTeCHHAX, Kora 
PYMOHOCHBIe MW1acTbI 3asleraroT MO], yrsiaMv OM3KHMM K MOBepxHocTH (70 30 rpafycos) cileayeT 10 
BO3MOXKHOCTH W30eraTb OCTPbIX YIJIOB, B YaCTHOCTH pH OypeHuu cKBaxKHH pelllaetca serde; 
TlOO*KeHHe C TpeOOBaHHeM K BbIXOAyY KepHa HECMOTPA Ha Ka4eCTBCHHbIe H3MCHCHHA B TeEXHHKe UH 
TCXHOJIOIMU OypeHuA 3a MocMeqHHe 40-neTHe, MpoxoyKa CKBaKHH B pazIM4HbIX reouOrHyeckKux 
OpraHv3allHAx AKTHPYIOTCA Jake IPH MHHUMAJIbHOM BbIXOe KepHa paBHoM 70%. Ha ckBaxuHax 
KOJIOHKOBOTO OypeHHA JOJDKHEI, Yepe3 OlpeeICHHbIe HHTePBaIIbI IPOBOAMTCA MHKIIMHOMETPHA C 
TOUKH 3peHHA TeouOrOB HM pa3yMeeTCA, KaK CKa3aHO BBIMe pa3IM4HbIe MepOrpuATHA 110 
KaBepHOMeTpHu (TOTepH OyppactBopa). IIpu packanbiBaHHu KepHa C LeJIbIO B3ATHA IpoOb! Cc 
HaMCYCHHbIX MHTePBasIOB OMPOOOBaHHA MOJyuaeTCA HEKOTOPOe KOIM4CCTBO MeIONH OOoralljeHHo 
XpyIKMMH pyHbIMM MUHepasaMu BbIKpallIMBaeMBIX M3 KepHa H JIA IpeACTaBMTeIbHOCTH KepHOBbIX 
mpoO, Mejo4ub coOpaHHad MO COOTBETCTBYIONIMM MHTepBasiaM, TakKxKe JeIMTCA MomouwaM ofHa 
MOJIOBHHA HAeT B Ipooy, Apyraad UAeTB AyOuuKaT. TakxKe HY2KHO MOCTOAHHO JepxKaTb B ose 3peHHA 
BOIIpoc H30upaTesIbHOrO HCTUpaHHA, IyTeM CpaBHeCHHA KepHOBBEIX poo u wwIama [5]. 

IIpwunHa c TOUKH 3peHHA TeoONOrM4ecKHX UW3bICKAHHM 3akOUAeTCA B CJIC{yIOWeM: Ha 
H€KOTOPBIX WITOKBePKOBBIX MeCTOPOKTCHHAX Py{Had BKpallICHHOCTb paciosaraeTcA He TOJIbKO BO 
BMeIIalOlMx MWoposax, HO HW MO TpelMHKaM OTJeJIbHOCTH HM MCJIKHM KBaPI[eBbIM IIpOoKHJIKaM. 
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B3ATbI JIA IpoObI KepH M3 TAaKHX PYHBIX Ted paCKaJIbIBaecTCA MO TEM 2Ke Tpel{MHKaM, CysIbpu ABI 
BbIKPallMBalOTCA, HCTHPalOTCA HU BEIHOCATCA IIPOMBbIBHbIMH BOJaMU HU BCIEACTBUe STOO pe3yJIbTAaTbI 
aHaJIH30B TaKUX IIpoO yacTo ObrBaloT 3aHWKeCHHBIMH. 

Ilostomy oO6s3aTesIbHOMy oOlpoOoBaHHiIo, KpOMe KepHa py{Horo Tella MosexKHT KepH 
BMeCIIalOlMX MHHepasIH30BaHHbIX HM THAPOTepMaIbHO H3MCHCHHBIX MOpOd, Tak Kak opyleHeHue He 
UMEeCT 4ETKHX Ppa H OKOHTYPUBAeTCA TOKO 110 JaHHbIM OMpoOoBaHHaA. 

KepH mopox c paccesHHbIM opyeHeHHeM ompoOyeTcaA TOUHOCTBIO 6e3 IIporycKoB, a 
HHTeCpBalIbI OTACIbHBIX IpoOO ycTaHaBJIMBalOTCA B 3ABHCHMOCTH OT OOMei MOLIHOCTH pyHOrO Tesla, 
pactipeyeseHua MOIe3HbIX KOMIOHCHTOB, HaIM4HA WIM OTCYTCTBHA MONOCUATOCTH OpyeHeHHA. 

CrenyeT oOpaTutTb ocoboe BHHMaHHe Ha Tpowecc ompoboBaHua OypoBol MyTH M WwIaMa, 
IIPOABJIATh OlIpeeIeHHy!O OCTOPOXKHOCTh C MOJYYCHHBIMM pe3yJIbTaTaMH aHaIH30B 10 HUM 
BCJICQCTBHe TOTepb B3BeI[CHHbIX B OypOBbIX pacTBOpaxX MO Tpell[MHaM CTeCHOK CKBaxKHHBI, 
OTCTaBaHHA B IlyTH Ha MOBePXHOCTS, a TaK2Ke CMCIUMBaHHA C MYTBIO H WWJIAaMOM APyrHxX MHTepBasIOB. 
IIpu TpHMeHeHHH MpOMBIBKM CKBa%KHH TIMHMCTLIM PpacTBOpOM OpoOoBaHHe CKBaxKHH Ha OCHOBe 
UlaMa CTaHOBHTCA He€BO3MOXKHBIM, JJOCTOBeEPpHOCTb Iipollecca W3y4YeHHA KayecTBa PyJIbI pe3KO 
MOHWKaeTCa. 

CrenyrommMi +TakxKe HeMasIOBaxKHbIM MOMeHT-OOpaboTKa poO MOuyYeHHBIX B porecce 
Oypenua. UroOsr «HaBecKa»» mpoObr Opiyia MpecTaBUTeIbHOM, TO eCTb BbIpaxKasia B cede 
OlIpeeIeHHbIM OOBeEM HCCIeAyeMOro MpocTpaHcTBa, B YAaCTHOCTH Me%KCKBaAXKHHHOE, Ha MpopuAax 
MOBCpXHOCTH MHHepasIM30BaHHOH MIOWayM paooT u B IyOHHy Ha pyHbIX pa3pe3ax cyleqyeT cTporo 
IpHepxKuBaTEcaA puna OOpadoTKH mpoO: MpH UX H3MebYeHHH UM cOKpaleHuu. Terepp 
PacCMOTPpHM TakoKe HeMaJIOBaxKHbIM BOIMpOC-coKpallleHve poo c WesubIO MOUyYIeHHA «HaBeCOK»», 
OTIpaBJIACMBIX B XMMIAOOPATOPHN C WeIbIO OMpeeeHUA KAYECTBCHHBIX XapaKTepHCTHK, B JaHHOM 
ciyyae C KOHKpeTHOrO HHTepBala ompoOoBaHHa KepHa. OOmjeu3BecTHO, 4YTO JOCTOBepHOCTh 
Iipowecca MOJyYeHUA MpeACTAaBHTeIbHEIX TpoO, pe3syIbTaTbI aHaIM30B KOTOPbIX MOX%KHO OyjeT 
OTHECTH K OlipeyesIeHHOMy OOBeMYy KaK CKa3aHO BbIIe, HCcIeqyeMoro WpoctpaHctBa (oObeMy) 
PyHoHocHo; 30HbI [5]. 

BpmlouHeHve 93TOM BaxKHOM MIA BCero MWporecca reoworopa3BeqOuHbIx padoT 3a71a4H, 
HellOcpeCTBeHHO CBA3aHO C TpeOoBaHHAMM TIpHHUMia, paspadoTaHHoro mpodeccopom CaHKT- 
IlerepOyprcxoro WMucrutryta Yesotrom B 1922 rogy, Ha ocHOBe TeopeTH4ecKHX pa3padoTOK 
aHTIMHckoro uccieqoBaTea-reouora Puyapyca, cxeMa KOTOpbIX TpeOyeT HeyKOCHHTeBHOrO 
coOmOeHHA YCHOBHM COKpallleHvaA HauyasIbHOrO Beca B3ATOM MpOObI, B WaHHOM CJly4ae KepHOBOH, 
Ha OCHOBe COOTHOWeHHA KD2< navecka <2KD2, 4ro TeopeTu4ecku TOJIbKO B 9TOM cCilyyae 
oOecrieuuBaeT MoyYeHHe MpescTaBUTesbHOM poor. B mpoTHBHOM BapHaHTe, 00 TOM TakxKe 
OTMe4aJIOCh BbILMeCHECMOTpA Ha IIPHMeHeHHe COBPeMCHHBIX TeXHOOrM OypeHuaA, pH BEIXOe 
KepHa 100%, coOmoyeHue UpaBusIbHOrO yrsia Bxoga (Mepeceyenua) mpH OypeHuuH B 
MHHepasIM30BaHHy!0 (pyOHOCHY!IO) 30HY, OTHOCHTeIBHO ee 3JIEMCHTOB 3aJleraHHa, HapylwieHua 
TpeOoBaHHii, B YaCTHOCTH MIPHHUMMOB cOKpaleHva mpoO, cBefyT Ha HeT BbIleyKa3aHHbIe 
TIOJOXKUTCIBHBIC Pe3YIbTaTbI, TO eCTb Mpoba He OyyzeT WOcTOBepHow u ToONyYeHHbIe 10 Heli 
Kau¥eCTBCHHbIe XapaKTepHCTHKH MMHepasIbHOrO CbIPbA HeIIb3A OyAeT MCMOML30BATb IPH WoACcueTe 
3allacoB py/IBl. 
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TakuM o0pa30M, UpH BCKPbITHH TpOAYKTHBHbIX YTOPH30HTOB Kaxkyadi IpOMbIBOdHAad 


7KUTKOCTh UMCCT CBOHO PpallHOHaJIBHYtO oO1acTb TIPUMCHCHHA, KOTOPadA 3aBUCHT OT PeOJIOTHACCKUX 


HW rHAporeosorMyeckux ycNOBHH MposzyKTMBHOrO Topu30HTa. Ilostomy pa3paboTKa 3dppeKTHBHBIX 


cllocoOo0B BCKPBITHA TWpOWYKTHBHbIX TOPH30HTOB AOJDKHA HaYHHAaTbCA C BbIOopa TIPOMBIBOUHOM 


7KUTKOCTH, KOTOPAaA HauOoslee COOTBCTCTBYCT KOHKPCTHBIM YCJIOBHAM. 


Takxke, 93TOT BOmpoc cJleqyer paccMaTpHBaTb BKyne Cc TpedoBaHHaAMH $110 


MCHOJIBSOBAHHYO Ppe3yJIbTaTOB aHaJIM30B KepHOBbIX mp06 C TOUKH 3peHhs HX JOCTOBepHOcrTnH. 
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